Differences in hippocampal synaptic plasticity in rats with inborn high or low learning ability may be related to different sensitivity of aspartate receptors.
Rats with an inborn high (HP) or low (LP) learning capacity were used to study the sensitivity to the blocking effect of 2-amino-phosphonopentanoic acid (AP5; 10 and 20 microM) on long-term potentiation (LTP) produced in hippocampal slices by a 1-s tetanus at 200 Hz. The potential evoked by stimulation of the perforant path was recorded from the granule cell layer of the dentate gyrus in 400 microns slices perfused with standard Krebs' solution or the AP5. Under perfusion with 10 microM of AP5, in 100% of slices from HP rats, LTP generation was not blocked; when AP5 20 microM was used, in 85% of the cases LTP was not blocked. In 60% of slices from LP rats, AP5 10 microM and in 100% of the cases at 20 microM AP5 blocked LTP generation. These results are coherent with the hypothesis that the different inborn learning ability of HP and LP rats is related to the different population or sensitivity of N-methyl-D-aspartate (NMDA) receptors.